Purpose: To report the indications and techniques of corneal transplantation at a tertiary referral center in Tehran over a 3-year period. Methods: Records of patients who had undergone any kind of corneal transplantation at Labbafinejad Medical Center, Tehran, Iran from March 2004 to March 2007 were reviewed to determine the indications and types of corneal transplantation. Results: During this period, 776 eyes of 756 patients (including 504 male subjects) with mean age of 41.3±21.3 years underwent corneal transplantation. The most common indication was keratoconus (n=317, 40.8%) followed by bullous keratopathy (n=90, 11.6%), non-herpetic corneal scars (n=62, 8.0%), infectious corneal ulcers (n=61, 7.9%), previously failed grafts (n=61, 7.9%), endothelial and stromal corneal dystrophies (n=28, 3.6%), and trachoma keratopathy (n=26, 3.3%). Other indications including Terrien's marginal degeneration, post-LASIK keratectasia, trauma, chemical burns, and peripheral ulcerative keratitis constituted the rest of cases. Techniques of corneal transplantation included penetrating keratoplasty (n=607, 78.2%), deep anterior lamellar keratoplasty (n=108, 13.9%), conventional lamellar keratoplasty (n=44, 5.7%), automated lamellar therapeutic keratoplasty (n=8, 1.0%), and Descemet stripping endothelial keratoplasty (n=6, 0.8%) in descending order. The remaining cases were endothelial keratoplasty and sclerokeratoplasty. Conclusion: In this study, keratoconus was the most common indication for penetrating keratoplasty which was the most prevalent technique of corneal transplantation. However, deep anterior lamellar keratoplasty is emerging as a growing alternative for corneal pathologies not involving the endothelium.
INTRODUCTION
Corneal blindness is a major health problem. 1 The epidemiology of corneal pathologies in each region facilitates the allocation of resources. Certain indications for penetrating keratoplasty have been changing in Iran. 2 Furthermore, the technique of corneal transplantation has evolved over time and new procedures including deep anterior lamellar keratoplasty (DALK) and Descemet stripping endothelial keratoplasty ( D S E K ) h a v e b e e n r e c e n t l y i n t r o d u c e d . Therefore, it is necessary to revise the data on the prevalence of corneal pathologies and techniques of corneal transplantation.
Herein, we report the indications and techniques of corneal transplantation performed at Labbafinejad Medical Center, a tertiary referral center in Tehran, Iran over a 3-year period to determine any change in the frequency and indications of corneal transplantation and trends in surgical techniques during this period.
METHODS
In this retrospective study, hospital records of patients who had undergone corneal transplantation at Labbafinejad Medical Center from March 2004 to March 2007 were reviewed for demographic data, indications for keratoplasty and surgical technique. Indications for keratoplasty were the clinical diagnosis made by the surgeon at the time of the operation. When multiple transplantations were performed, the diagnosis was considered t o b e " r e g r a f t " r e g a r d l e s s o f t h e i n i t i a l indication for transplantation and the type of keratoplasty. Aphakic or pseudophakic patients who underwent keratoplasty for corneal decompensation were considered to have aphakic bullous keratopathy (ABK) or pseudophakic bullous keratopathy (PBK), regardless of the underlying mechanism of corneal decompensation. 1.0%), and Descemet stripping endothelial keratoplasty (DSEK; n=6, 0.8%) in descending order. The remaining methods included endothelial keratoplasty and sclerokeratoplasty (Fig. 2) .
RESULTS

Overall
Of 61 eyes receiving PKP for management of infectious corneal ulcers, 29 (47.5%) had bacterial keratitis and 28 (45.9%) had fungal keratitis. Only one (1.6%) eye had culturepositive acanthamoeba keratitis and the rest remained undiagnosed.
DISCUSSION
A report by Kanavi et al 2 on the indications for PKP in Iran between 1997 and 2003 showed that the most common indication was keratoconus followed by corneal opacities and scars, PBK, corneal dystrophies, ABK, and regrafts in descending order. In the current study, the leading indication for corneal transplantation was still keratoconus but bullous keratopathy constituted the second most common indication; non-herpetic corneal scars and infectious corneal ulcers ranked third and fourth, respectively. Stromal and endothelial corneal dystrophies were the least common indications. This alteration may reflect a recent change in indications for corneal transplantation in the country as our center is a tertiary referral center and deals with patients referred from all over the country.
Keratoconus constitutes the most common indication for corneal transplantation in some countries. [2] [3] [4] [5] [6] [7] Genetic and environmental factors, alternative therapeutic approaches such as contact lens fitting, access to donor cornea tissue, and cost of surgery may influence this issue. 8, 9 There is no report on the prevalence of keratoconus in Iran, but it appears to be relatively high. One explanation may be the association between keratoconus and vernal keratoconjunctivitis which is very common in Iran. 2 The fact that the leading indication for corneal transplantation is keratoconus can be explained by easy access to donor corneas procured from the Eye Bank of the Islamic Republic of Iran leading to early operation especially with the recent resurgence of interest in DALK.
Regraft is the most common indication for corneal transplantation in Great Britain, 10 however bullous keratopathy was the most common indication in the USA. 11 In some developing countries such as India and China, corneal infections were the leading cause of keratoplasty between 1997 and 2002. 4, 9, 12 Compared to previous reports from this center, 13 ,14 the incidence of bullous keratopathy rose from third place to second; bullous keratopathy ranked third in the country between 1984 and 1994. 13 The majority of cases of bullous keratopathy included pseudophakic patients (86.8%). Such an increase can be attributed to the shift in the technique of cataract surgery from extracapsular extraction to phacoemulsification with more damage to endothelial cells. 15, 16 Non-herpetic corneal scars ranked third in our study, while in some developing countries it is the leading indication for corneal transplantation (ranging from 27.9% to 38.0%). [17] [18] [19] [20] [21] The underlying causes of corneal scar such as trauma, corneal ulcers, and trachoma keratopathy were apparent in a small proportion of patients. Trachoma keratopathy which used to be one of the leading indications for corneal transplantation has dramatically decreased, thanks to improved sanitation. 22 A striking finding was the low incidence of regrafts in our study which is in line with in nationwide reports 2 (7.9% and 5.2%, respectively) as compared to the USA 11 and Canada. 17 Dobbins et al 11 have found an increasing trend in the incidence of regrafts which can be related to an increasing rate of corneal transplantation. The lower incidence of regrafts in our study can be explained by good quality grafts harvested from young donors.
M a n y s t u d i e s c o n d u c t e d i n w e s t e r n countries reported FED as an important indication with a rate of 9.3% to 23.2%. 7, 11 However it was a rare condition in the present study (0.5%) and other studies performed in Iran (1.7%). 13, 14 Macular corneal dystrophy was the most common dystrophy requiring corneal transplantation in the current study. This finding supports the report by Kanavi et al.
Active infectious keratitis was an uncommon condition in this report, leading to corneal transplantation in 10.1%, of which 37.2% were caused by bacterial agents, 37.2% by fungal agents, 24.4% by herpes simplex virus, and 1.3% by acanthamoeba.
In countries with large rural communities such as China and India, active infectious keratitis caused by fungal agents is the leading indication for corneal transplantation. This indicates how difficult it is to prevent and treat infectious corneal ulcers in developing countries. 4, 9, 15 In the current series, penetrating keratoplasty was the most common technique of corneal transplantation (78.2%) followed by DALK, which increased from 17 cases in 2004 to 48 cases in 2005 and 43 cases in 2006, summing up to 13.9% of all procedures during the period of the study. DALK, which was only performed in eyes with keratoconus in the current study, eliminates the complications encountered during open-sky surgery (PKP) and endothelial graft rejection reactions. 23 Tectonic grafts (89 eyes, 10.3%) were separately reported in this series. Other techniques presented in descending order were conventional LK (5.7%), ALTK (1.0%), KLAL (keratolimbal allograft, 0.6%), and DSEK (0.8%).
At our center, DSEK was performed for the first time in 2006. Since this technique is associated with fast visual rehabilitation and less postoperative morbidity, it has the potential to become the preferred technique of transplantation for bullous keratopathy and FED.
Median age in this study was 39 years which can be explained by the large number of young patients with keratoconus who constituted the majority of participants. Subjects with CHED were the youngest and patients with PBK were the oldest.
In conclusion, keratoconus remains the leading indication for keratoplasty, resembling previous reports from Iran. As compared to a previous report, the incidence of bullous keratopathy has increased probably due to the shift in cataract surgery technique from extracapsular cataract extraction to phacoemulsification. DALK has emerged as an alternative for PK in keratoconic eyes and DSEK has also been increasingly employed for eyes with an abnormal endothelium.
